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7KH JHQXV Etiennea ZDV HUHFWHG E\
0DWLOH)HUUHUR  WR WDNH D UDWKHU GLVWLQFW VRIW
VFDOH VSHFLHV E. villiersi 0DWLOH)HUUHUR IURP
6HQHJDO 7KH JHQXV Etiennea, DORQJ ZLWK
Platysaissetia &RFNHUHOO ZDV UHYLVHG E\ +RGJVRQ
 ZKR DGGHG  QHZ VSHFLHV DQG WUDQVIHUUHG
 IXUWKHU VSHFLHV WR LW PDLQO\ IURP Platysaissetia
$OO EXW RQH RI WKHVH VSHFLHV ZHUH NQRZQ RQO\ IURP
$IULFD WKH VROH H[FHSWLRQ EHLQJ E.
montrichardiae 1HZVWHDG IURP *X\DQD 7KH
SUHVHQW SDSHU GHVFULEHV D VHFRQG VSHFLHV IURP WKH
1HZ :RUOG RII Bursera VS %XUVHUDFHDH
LPSRUWHG LQWR WKH 86$ IURP 0H[LFR $V WKH JHQXV
Bursera LV UHVWULFWHG WR WURSLFDO $PHULFD :LOOLV
 LW VHHPV OLNHO\ WKDW WKLV QHZ VSHFLHV
RULJLQDWHG IURP WKHUH WKXV FRQVWLWXWLQJ WKH
VHFRQG UHFRUG RI WKLV JHQXV LQ WKH 1HZ :RUOG
2QO\ WZR QRQFRVPRSROLWDQ JHQHUD RI &RFFLGDH
DUH FXUUHQWO\ NQRZQ IURP ERWK $IULFD DQG 6RXWK
RU &HQWUDO $PHULFD Alecanochiton +HPSHO
LQFOXGLQJ Avricus 'H /RWWR VHH +RGJVRQ 
DQG Etiennea WKXV WKH GLVFRYHU\ RI D IXUWKHU 1HZ
:RUOG VSHFLHV LQ WKH ODWWHU JHQXV LV VLJQLILFDQW
6SHFLHV LQ WZR RWKHU QRQFRVPRSROLWDQ PDLQO\
1HRWURSLFDO JHQHUD Akermes &RFNHUHOO DQG
Toumeyella &RFNHUHOO KDYH EHHQ UHFRUGHG IURP
ERWK $IULFD DQG WKH 1HZ :RUOG LQ WKH SDVW EXW LW
LV QRZ EHOLHYHG WKDW WKH $IULFDQ VSHFLHV DUH QRW








HOLOTYPE : MEXICO LQWHUFHSWHG LQ 86$ RQ
Bursera VS LL % $ELMR\ 8610 
DGXOW ᨳ \RXQJDQGLQJRRGFRQGLWLRQ
PARATYPES: GDWD DV IRU KRORW\SH 8610 
DGXOW ᨳᨳ  LQ JRRG FRQGLWLRQ EXW  SDUWLDOO\
VFOHURWLVHGDQGRWKHUKHDYLO\VFOHURWLVHG
'HVFULEHG PDLQO\ IURP KRORW\SH VSHFLPHQ ZLWK





/HQJWK ± PP ZLGWK ± PP %RG\
RYDO ORQJHU WKDQ ZLGH ZKHQ \RXQJ EHFRPLQJ
ZLGHU WKDQ ORQJ ZKHQ ROG 'HUP WKLFN ZLWK D
VPDOO DUHD RI DUHRODWHG VFOHURWLVDWLRQ DURXQG DQDO
SODWHV DQG GRUVDO WR PRXWKSDUWV RQ \RXQJ
VSHFLPHQV EHFRPLQJ GHQVHO\ VFOHURWLVHG
WKURXJKRXW RQ ROG PDWHULDO ZLWK DEXQGDQW
GHQVH FHOOOLNH DUHRODWLRQV HDFK ZLWK D SDOHU
SRUH DQDO FOHIW FORVHO\ DGSUHVVHG DERXW
±WK ERG\ OHQJWK 0DUJLQDO VSLQHV PDUJLQDO
RQ \RXQJ VSHFLPHQV EXW DSSHDULQJ YHQWUDO RQ
ROGHU VSHFLPHQV ZKHQ D SVHXGRPDUJLQ GHYHORSHV
VWLJPDWLF FOHIWV VKDOORZ HDFK ZLWK  VWLJPDWLF
VSLQHV$QWHQQDHDQGOHJVZHOOGHYHORSHG
Dorsum
'HUP RI \RXQJ VSHFLPHQV PHPEUDQRXV ZLWK SDOH
RYDO DUHRODWLRQV HDFK DUHRODWLRQ UDWKHU YDULDEOH LQ
VKDSH EXW SHUKDSV UDGLDWLQJ UDWKHU DSSUR[LPDWHO\
IURP DQ DUHD GRUVDG WR PRXWKSDUWV DQG IURP
DURXQG DQDO SODWHV HDFK DUHRODWLRQ ZLWK D
PLFURGXFWXOH 'HUP ODWHU EHFRPLQJ KHDYLO\
VFOHURWLVHG WKURXJKRXW DV GHVFULEHG DERYH 'RUVDO
VHWDH HDFK VSLQRVH WKRVH PHGLDOO\ ORQJHU ±
ƫP WKDQ PRVW ODWHUDO VHWDH ± ƫP HDFK ZLWK
D KHDYLO\ VFOHURWLVHG EDVDOVRFNHW SUHVHQW IDLUO\
UDQGRPO\ WKURXJKRXW GRUVXP LQFOXGLQJ
VFOHURWLVHG DUHDV SHUKDSV OHDVW DEXQGDQW
PDUJLQDOO\ 'RUVDO PLFURGXFWXOHV SUHVHQW LQ HDFK
GHUPDO DUHRODWLRQ HDFK URXQG ± ƫPL Q
GLDPHWHU ZLWK D ORQJ LQQHU GXFWXOH 6LPSOH SRUHV
HDFK DERXW  ƫP LQ GLDPHWHU PRVW DEXQGDQW
VXEPDUJLQDOO\ EXW SUHVHQW YHU\ VSDUVHO\
WKURXJKRXW 'RUVDO WXEXODU GXFWV DEVHQW
3UHRSHUFXODU SRUHV HDFK FLUFXODU DQG URXQGO\
FRQYH[ ± ƫP ZLGH ZLWK D JUDQXODWH VXUIDFH
SUHVHQW LQ D ORRVH EURDG JURXS RI DERXW  LQ
IURQW RI DQDO SODWHV SHUKDSV UHVWULFWHG WR
DEGRPHQ 'RUVDO WXEHUFOHV HDFK ODUJH URXQG
VFOHURWLVHG ZLWKRXW VDWHOOLWH WXEXODU GXFWV LQ RXWHU
VFOHURWLVHG ULQJ HDFK WXEHUFOH DERXW ± ƫPL Q
GLDPHWHU SUHVHQW LQ D VXEPDUJLQDO ULQJ ZLWK ±
SHU VLGH PDLQO\ RQ DEGRPHQ QRQH RQ WKRUD[
3RFNHWOLNH VFOHURWLVDWLRQV SUHVHQW HDFK DERXW
WK ZLGWK RI GRUVDO WXEHUFOHV UDWKHU YDULDEOH LQ
VKDSH VLWXDWHG EHWZHHQ GRUVDO WXEHUFOHV LQ
VXEPDUJLQDO ULQJ ZLWK ± SHU VLGH PDLQO\ RQ
DEGRPHQ QRQH RQ WKRUD[ $QDO SODWHV WRJHWKHU
TXDGUDWH HDFK ± ƫP ORQJ FRPELQHG
ZLGWKV ± ƫP HDFK SODWH ZLWK RXWHU DQJOH
UDWKHU URXQGHG DQG SRVWHULRU PDUJLQ VOLJKWO\
ORQJHU WKDQ DQWHULRU PDUJLQ HDFK SODWH ZLWK 
SDLUV RI VHWDH DQWHULRU LQQHU PDUJLQ VHWDH DW
DERXW PLGSRLQW DORQJ LQQHU PDUJLQ HDFK DERXW
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH  ƫP ORQJ SRVWHULRU LQQHU PDUJLQ VHWD ODUJHU
ZLWK D IODJHOODWH DSH[ DERXW  ƫP ORQJ DSLFDO
DQG RXWHU PDUJLQ VHWDH ERWK DERXW  ƫP ORQJ
ODWWHU QHDU DSH[ $QRJHQLWDO IROG ZLWK DERXW 
VHWDH DORQJ DQWHULRU PDUJLQ ORQJHVW SHUKDSV 
ƫP ORQJ DQG SUREDEO\ ZLWK  SDLUV RI VKRUW VHWDH
ODWHUDOO\ $QDO ULQJ KHDYLO\ VFOHURWLVHG QXPEHU RI
VHWDH SUHVHQW XQFHUWDLQ SUREDEO\  HDFK DERXW
ƫPORQJ
Margin
0DUJLQDO VHWDH VWURQJO\ VSLQRVH UDWKHU VLPLODU WR
GRUVDO VHWDH EXW VOLJKWO\ VPDOOHU HDFK VHWD ±
ƫP ORQJ XS WR DERXW  ƫP QHDU DQDO FOHIW DQDO
OREH VHWDH PXFK ORQJHU XS WR  ƫP ORQJ HDFK
ZLWK D KHDYLO\ VFOHURWLVHG EDVDOVRFNHW ZLWK ±
EHWZHHQ H\HVSRWV DQG ZLWK RQ HDFK VLGH ±
EHWZHHQ H\HVSRWV DQG DQWHULRU VWLJPDWLF FOHIWV
± EHWZHHQ VWLJPDWLF FOHIWV DQG ±
EHWZHHQ VWLJPDWLF FOHIWV DQG DQDO FOHIWV 6WLJPDWLF
FOHIWV VKDOORZ HDFK ZLWK  VWLJPDWLF VSLQHV
PHGLDQ VSLQHV HDFK DERXW ± ƫP ORQJ ZLWK D
EDVDO VRFNHW VLPLODU WR WKRVH RI PDUJLQDO VHWDH
ODWHUDO VSLQHV HDFK ± ƫP ORQJ ZLWK QDUURZHU
EDVDO VRFNHWV (\HVSRWV PDUJLQDO HDFK ± ƫP
ZLGH
Venter
'HUP HQWLUHO\ PHPEUDQRXV 3UHJHQLWDO GLVFSRUHV
HDFK PDLQO\ ZLWK  ORFXOL DQG DERXW ± ƫP
ZLGH ZLWK UDWKHU IHZ DURXQG JHQLWDO RSHQLQJ DQG
WKHQ DSSDUHQWO\ DEVHQW PHGLDOO\ RQ PRUH DQWHULRU
DEGRPLQDO VHJPHQWV EXW SUHVHQW DV D VSDUVH
VXEPHGLDO EDQG ODWHUDG WR FR[DH DV IDU IRUZDUG DV
DQWHULRU VSLUDFOHV D IHZ DOVR SUHVHQW PHGLDOO\ RQ
WKRUD[ 6SLUDFXODU GLVFSRUHV HDFK ZLWK PDLQO\ 
ORFXOL SUHVHQW LQ D QDUURZ EDQG EHWZHHQ HDFK
VSLUDFOH DQG PDUJLQ ZLWK DERXW ± LQ HDFK
EDQG 9HQWUDO PLFURGXFWV SUHVHQW WKURXJKRXW
YHQWHU VXEHTXDO LQ VL]H WR GRUVDO PLFURGXFWXOHV
7XEXODU GXFWV SUHVHQW RI RQH W\SH HDFK ZLWK D
IDLUO\ ORQJ RXWHU GXFWXOH ± ƫP ORQJ DQG D
VOLJKWO\ QDUURZHU LQQHU GXFWXOH ± ƫP ORQJ
ZLWK D ODUJH WHUPLQDO JODQG SUHVHQW LQ D IDLUO\
ZLGH VXEPDUJLQDO EDQG 9HQWUDO VHWDH ZLWK 
SDLUV RI LQWHUDQWHQQDO VHWDH ORQJHVW DERXW  ƫP
ORQJ ZLWK SDLUV RI ORQJ SUHJHQLWDO VHWDH LQ
DEGRPLQDO VHJPHQWV 9,±9,,, VXEPDUJLQDO EDQG
VSDUVH ZLWK ILQH VKRUW VHWDH RWKHU VHWDH YHU\
VSDUVH EXW ZLWK D GLVWLQFW FRQFHQWUDWLRQ DORQJ
DQWHULRU EDQG RI VSLUDFXODU GLVFSRUHV 6SLUDFOHV
QRUPDO EXW UHODWLYHO\ VPDOO ZLGWK RI HDFK
SHULWUHPH DQWHULRU ± ƫP SRVWHULRU
±ƫP /HJV QRUPDO SURWLELD DQG WDUVXV
IXVHG RQ RQO\ FOHDU VSHFLPHQ ZLWK D VWURQJ
LQGHQWDWLRQ RQ GRUVDO PDUJLQ RWKHU WLELD DQG
WDUVL ZLWK D GLVWLQFW DUWLFXODWLRQ EXW ZLWK QR
DUWLFXODWRU\ VFOHURVLV DOO VHJPHQWV ZLWK IHZ VHWDH
FODZV ZLWKRXW D GHQWLFOH ZLWK RQH FODZ GLJLWXOH
EURDGHU WKDQ RWKHU WDUVDO GLJLWXOHV VXEHTXDO LQ
OHQJWK WR FODZ GLJLWXOHV GLPHQVLRQV RI
PHWDWKRUDFLF OHJV ƫP FR[D  WURFKDQWHU 
IHPXU ± WLELD  WDUVXV ± FODZ
± $QWHQQDH HDFK ZLWK  VHJPHQWV WRWDO
OHQJWK ± ƫP &O\SHRODEUDO VKLHOG DERXW
ƫPORQJ
Comments
7KH DGXOW IHPDOH RI E. bursera DSSHDUV WR EHORQJ
WR WKH JURXS RI Etiennea VSHFLHV LQ ZKLFK WKH
GRUVDO WXEHUFOHV ODFN VDWHOOLWH WXEXODU GXFWV DQG
ZKLFK ODFN WXEXODU GXFWV HOVHZKHUH RQ WKH
GRUVXP ,W LV FORVHVW WR E. carpenteri 1HZVWHDG
E. ferox 1HZVWHDG DQG SRVVLEO\ E. gouligouli
+RGJVRQ LQ KDYLQJ VHJPHQWHG DQWHQQDH EXW
GLIIHUV IURP DOO NQRZQ VSHFLHV LQ SRVVHVVLQJ D
VSDUVH VXEPHGLDO EDQG RI PXOWLORFXODU GLVFSRUHV
O\LQJ EHWZHHQ WKH DUHD ODWHUDG RI FR[DH DQG WKH
VXEPDUJLQDO EDQG RI YHQWUDO WXEXODU GXFWV ,Q WKH
NH\ JLYHQ LQ +RGJVRQ  E. bursera NH\V RXW




6HYHQWHHQ RXW RI WKH QLQHWHHQ NQRZQ VSHFLHV RI
Etiennea RFFXU RQ WKH $IULFDQ FRQWLQHQW WKH
H[FHSWLRQV EHLQJ WZR 1HZ :RUOG VSHFLHV E.
montrichardiae 1HZVWHDG IURP *X\DQD DQG
WKH QHZ VSHFLHV GHVFULEHG DERYH IURP 0H[LFR E.
bursera 2QO\ WZR QRQFRVPRSROLWDQ JHQHUD RI
&RFFLGDH DUH FXUUHQWO\ EHOLHYHG WR EH UHVWULFWHG WR
$IULFD DQG 6RXWK RU &HQWUDO $PHULFD
Alecanochiton +HPSHO LQFOXGLQJ Avricus 'H
/RWWR VHH +RGJVRQ  DQG Etiennea 6SHFLHV
LQ WZR RWKHU QRQFRVPRSROLWDQ PDLQO\
QHRWURSLFDO JHQHUD Akermes &RFNHUHOO DQG
Toumeyella &RFNHUHOO KDYH EHHQ UHFRUGHG IURP
ERWK $IULFD DQG WKH 1HZ :RUOG LQ WKH SDVW
+RZHYHU Akermes colae *UHHQ DQG /DLQJ ZDV
UHFHQWO\ SODFHG LQ Pseudocribrolecanium .RQGR
.RQGR  D JHQXV FXUUHQWO\ UHVWULFWHG WR
$IULFD DQG Toumeyella lomagundiae +DOO DQG T.
obunca 'H /RWWR ERWK RQO\ NQRZQ IURP VRXWKHUQ
$IULFD KDYH UHFHQWO\ EHHQ WUDQVIHUUHG WR D QHZ
JHQXV .RQGR  6HYHUDO RWKHU JHQHUD DUH
DOVR NQRZQ IURP ERWK $IULFD DQG 6RXWK RU &HQWUDO
$PHULFD Ceroplastes *UD\ Coccus / Inglisia
0DVNHOO Kilifia 'H /RWWR Milviscutulus :LOOLDPV




-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Figure 1 SUHYLRXVSDJH<RXQJDGXOWIHPDOH Etiennea bursera QVSZKHUHOHIWVLGHRIFHQWUDOILJXUHUHSUHVHQWV
WKHGRUVXPDQGULJKWVLGHWKHYHQWHU$QGZKHUH$ GRUVDOPLFURGXFWXOH% VLPSOHSRUH& VHFWLRQRIGRUVXP
' VWLJPDWLFFOHIW( GRUVDOVSLQRVHVHWD) SUHRSHUFXODUSRUH* GRUVDOWXEHUFOH+ SRFNHWOLNH
VFOHURWL]DWLRQ, PDUJLQDOVSLQRVHVHWD- DQWHQQD. SUHDQWHQQDOSRUH/ YHQWUDOPLFURGXFW0 VSLUDFXODU
GLVFSRUH1 YHQWUDOWXEXODUGXFW2 SUHJHQLWDOGLVFSRUH3 VHFWLRQRIGRUVXPRIROGKHDYLO\VFOHURWLVHG
IHPDOHDQG4 FODZ
&RFNHUHOO Pulvinaria 7DUJLRQL 7R]]HWWL DQG
Vinsonia 6LJQRUHW +RZHYHU DV FXUUHQWO\
XQGHUVWRRG WKHVH JHQHUD DUH FRVPRSROLWDQ
DOWKRXJK Ceroplastes Coccus Pulvinaria DQG
Saissetia KDYH PDQ\ VSHFLHV WKDW DUH HQGHPLF LQ
ERWK WKH (WKLRSLDQ DQG 1HRWURSLFDO UHJLRQV 7KH
GLVMXQFW GLVWULEXWLRQ RI WKHVH JHQHUD SOXV
Etiennea DQG Alecanochiton VXJJHVW D
*RQGZDQDQ RULJLQ D SDWWHUQ WKDW KDV DOVR EHHQ
REVHUYHG LQ PDQ\ SVHXGRFRFFLGV :LOOLDPV 
DQG HULRFRFFLGV +R\  0LOOHU  0LOOHU
DQG*RQViOH]
Taxonomic remarks
7KH DERYH GHVFULSWLRQ DJUHHV ZHOO ZLWK WKH JHQHULF
GLDJQRVLV JLYHQ LQ +RGJVRQ  DQG E.
bursera LV FOHDUO\ FORVHO\ UHODWHG WR PRVW RI WKH
VSHFLHV FXUUHQWO\ LQFOXGHG LQ WKLV JHQXV ,W VKDUHV
PDQ\ IHDWXUHV ZLWK E. ferina 'H /RWWR DQG E.
capensis +RGJVRQ LH SUHVHQFH RI L GRUVDO
WXEHUFOHV ZLWKRXW VDWHOOLWH GXFWV LL SRFNHWOLNH
VFOHURWL]DWLRQV LL VKDUSO\ VSLQRVH PDUJLQDO
VHWDH LLL ZHOOGHYHORSHG VWLJPDWLF VSLQHV LY
QRUPDOO\ GHYHORSHG OHJV Y PXOWLORFXODU
GLVFSRUHV DW OHDVW PHGLRODWHUDOO\ RQ DOO
DEGRPLQDO VHJPHQWV DQG PHGLDOO\ RQ WKH WKRUD[
DQG DEVHQFH RI YL GRUVDO WXEXODU GXFWV DQG YLL
YHQWUDO WXEXODU GXFWV PHGLDOO\ +RGJVRQ 
+RZHYHU E. bursera GLIIHUV IURP ERWK E. ferina
DQG E. capensis LQ KDYLQJ L RQO\  DQWHQQDO
VHJPHQWV DQG LL LQ WKH DEVHQFH RI PXOWLORFXODU
GLVFSRUHV PHGLDOO\ RQ WKH YHQWHU WKH RWKHU WZR
VSHFLHV KDYH VHJPHQWHG DQWHQQDH DQG
PXOWLORFXODU GLVFSRUHV SUHVHQW PHGLDOO\ RQ WKH
YHQWHU 7ZR RWKHU VSHFLHV RI Etiennea DUH NQRZQ
WR KDYH VHJPHQWHG DQWHQQDH E. gouligouli
+RGJVRQ DQG E. ferox 1HZVWHDG +RZHYHU E.
bursera GLIIHUV IURP WKHVH RWKHU WZR VSHFLHV LQ
KDYLQJ ZHOOGHYHORSHG OHJV UHGXFHG RQ WKH RWKHU
 VSHFLHV ,Q DGGLWLRQ E. gouligouli KDV LQYHUWHG
WXEXODU GXFWV DEVHQW RQ E. bursera ZKLOH E.
ferox KDV YHU\ IHZ YHQWUDO VXEPDUJLQDO WXEXODU
GXFWV PXFK PRUH DEXQGDQW RQ E. bursera
+RGJVRQ
$OWKRXJK E. bursera LV FOHDUO\ FORVHO\ UHODWHG WR
PDQ\ VSHFLHV FXUUHQWO\ LQFOXGHG LQ WKH JHQXV
Etiennea LW LV QRW FHUWDLQ ZKHWKHU WKH\ DUH DOO
FRQJHQHULF ZLWK WKH W\SH E. villiersi ,Q D VWXG\ RI
WKH VWLQVWDU Q\PSKV .RQGR DQG :LOOLDPV
 FRQFOXGHG WKDW E. villiersi ZDV FORVH WR
Hemilecanium imbricans *UHHQ H. mangiferae
.RQGR DQG :LOOLDPV DQG H. theobromae
1HZVWHDG DV WKH FUDZOHUV RI WKHVH IRXU WD[D VKDUH
D UDQJH RI IHDWXUHV SDUWLFXODUO\  SDLUV RI
FULEULIRUP SODWHV 7KH VWLQVWDU Q\PSKV RI WKH
RWKHU Etiennea VSHFLHV ODFN PRVW RI WKHVH
FKDUDFWHUV +RGJVRQ   LQ SDUWLFXODU WKH 
SDLUV RI FULEULIRUP SODWHV W\SLFDO RI WKH DERYH IRXU
VSHFLHV  VXJJHVWLQJ WKDW DOO EXW WKH W\SH VSHFLHV
PLJKW EH EHWWHU SODFHG LQ D QHZ JHQXV OHDYLQJ
Etiennea HLWKHU DV D PRQRW\SLF JHQXV RU DV D
MXQLRU V\QRQ\P RI Hemilecanium +RZHYHU QR
DFWLRQLVEHLQJWDNHQKHUH
Note
3DSHU FRSLHV RI WKLV DUWLFOH ZLOO EH GHSRVLWHG LQ WKH
IROORZLQJ OLEUDULHV 6HQFNHQEHUJ /LEUDU\
)UDQNIXUW *HUPDQ\ 1DWLRQDO 0XVHXP RI 1DWXUDO
+LVWRU\ 3DULV )UDQFH )LHOG 0XVHXP RI 1DWXUDO
+LVWRU\ &KLFDJR ,OOLQRLV 86$ WKH 8QLYHUVLW\ RI
:LVFRQVLQ 0DGLVRQ 86$ WKH 8QLYHUVLW\ RI
$UL]RQD 7XFVRQ $UL]RQD 86$ 6PLWKVRQLDQ
,QVWLWXWLRQ /LEUDULHV :DVKLQJWRQ '& 86$
7KH/LQQHDQ6RFLHW\/RQGRQ(QJODQG
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